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1. Name of Investigator: 

', • - / • c I ,t'.'■ ■■■ 


' y tmi 

.; '<;./■. V j'-. ? 

/,; •',£. Titie'^* Mt! ,lfey^sor%V Su^^V^^&ecutiv* Head of Dept.'of Surgery ^ 

/','- f, : f*w^ $>¥* 1 * 43 ' : Tf ’ecMifteed fcliaf jfrjrsjiMsi. ST .*’ another 

ite^ ^^anford University School of Medicine n 

'- :k '" ' *♦ * Ad«lr^*tf 

Qi $£&• Ptsafei-d jthjbht*4 : , , .■ . v .i, '.*; t <.. ; :«../ X;,;.,v<t.!/ ...' ; .'V..,, 

■' _ V' a 0-frU ¥$\ *ktf'&»*. flwfcv fp.’ 

4 . Project or Subject: '* comparative study of the effects Of whole and f&ctionated ,w>'«;'%'»/ 
' .X^§*xtracts*of,cigarettei§su>k* snd.^tiiQat^pf^knownieMoinogana.^i^^ J V 

. .. • ? ; • i ., ;ii ^I>. si ^Jhe cytology and nuclear DNA content of epidermis in various strains i 

' *'\ f /V;‘; , ; • '. r ,>; ; ‘ "' './■}. ' of mice. ,. •' , - f . 1 „ * • V>/'- : . ; /.'.‘ /•( v .'. ‘ \"/i 

• ?• V * and/or II. The cytology and nuclear DNA content of lung and epithelium of the XVM? 

• r-'• bronchial tree of mice and hamsters. 

" ■ ■ ■•' X \ ■.) •■ . •*. , - i-v‘ V.,\‘ A ' •'•■‘/^ . > '. : XX■' « ’"X/ ' •" V: 

. . ••,' ' : • *' • ; ■' ; 1 ■■;*- ' V .v © 

5 . Detailed Plan of Procedure (Use reverse side if additional space is needed): QT 

I. The cytology and nuclear DNA content of epidermis in various strains of 


-■if*/ 
.“>•'/* v: 



a) Experimental animals - { | g\R f differerj^ r s&aJ,r*s J>f inbrejJ^ce,^ff^‘5?> 

1. CAFj;rathe l strain used by nynder et al (Cane. Res. 13 (12) 855 (1953)). /.Since X, 1 : ;/ 
b. ~a -,j K^.the efforts of British inveftijjators^along .the.ssme 1 infe-have given 

ffets.1 negative results ip date.- (Brit.: |mpT : 'fcanc.:.CaB?)» 1 1954)-jitsif ■ {e^t H thf^. i&k*. 
wjthivthe*work .should: be repeated,,with .Wyndex! s, strjiini upipg^thfi#?txacts,^. ^ 
dlrroprovided by the..T.I>R»C*t m »*«3ht .Usiu« catfld Is# sVrv4ftd Jtiatal6c#4«ii/ 

2. C 3 H48trong).,y etui :^o»iMH3ect2trpletat»t?idolXy (TJliA)# • v. ■ 

3. C^ 7 black (Little) / ^ ;• 

4. i ; . . . ;•: ^ ; .</.• ■., • •. •; •■-, 

J, b) Substances to be tested . %.'.«■/• \>, ■•■,. ■„> > •./ ■', ■ 

l 1. whole condensate from composite cigarette smoke, to be supplied by the T.I.R.C. 

: 2. Five fractions of this extract, AB, EA, J f K, M, - separated according to the X ; 

4. t : method of Kosak (Proc. Amer. Assoc. Cane. Res. 1 (2) 27 (1954)). If the T.I.R.C. 

would prefer to prepare these fractions then we could obtain them from this .. *£?:>\;A 
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■ 2.. -Method , ' 1 ’ ' 

a) Treat skins of mice with increasing strengths of whole extract of smoke, fractions 
thereof and known carcinogens, 20 methylcholanthrene and 3:4 benzpyrene 

b) Controls would consist of ■ 

mice painted with solvents alone ’ •; 

untreated animals 

c) Since according to Smith et al. (Proc. Amer. Assoc, Cane, Res, 1, 45 (1954)) 
early skin changes such as loss of hair within 10 days and nucleolar enlarge ¬ 
ment within 4 days correlate well with the carcinogenicity of compounds applied 
to the skins of mice a comparative study would be carried out on the 

histology ... ... - ... 

cytology , • ■ • • • . ' • 

nuclear DNA content (microspectrophotometrically measured) '■ 

during these early stages. • , . 

d) Similar studies would also be carried out at certain chosen later stages. ' 

e) All other organs in the body would be examined at autopsy for evidences of tumor • 1 

formation. . 

• 

EXPERIMENT B o To test for the initiating action of cigarette smoke extract and frac- 

tions thereof* , • -rMM'O’ 


-,IA 


: -vA . 


lo MaterialSo 

a) Experimental animals * 

The same four strains of mice as in experiment Ao 

b) Substances to be tested . 

The same whole condensates from composite smoke of cigarettes and fractions 
thereof as in experiment A* 

2o Method . - v ■ v : ; 




* A’ 


a) Make weekly applications of solutions of 

1. whole extract from cigarette smoke 

2. fractions of the above extract (especially fraction K, since positive 
results have been reported by Smith et al. (Proc. Amer. Assoc. Cane. Res. 
April 1954 )) - followed by a known promoter such as croton oil. 

Groups of animals, 

a. In this group apply the whole extract in near maximal tolerated dose 
followed after an interval by repeated applications of croton oil. 1 
Do the same with each fraction of the extract, using a separate group'” 
of animals for each. -. 

Repeat a & b applying the test substances and croton oil alternately 
during part or all of the treatment period. - 

Treat this group with croton oil alone. 

Controls treated with solvents alone. ' ... 

Untreated controls. 

b) Compare results histologically , cytoloqically and microspectrophotometrically . 

(DNA) in a, b, and c with those in d, e and f. 


b. 


d. 

£ o 


EXPERIMENT C. 


To test for promoting action of whole cigarette smoke extract and 
fractions thereof - CO-carcinogenesis. 


1. Materials 

a) Experimental animals . The same four inbred strains of mice as in A and B. 

b) Substances to be tested . The same whole extract of cigarette smoke and frac¬ 

tions as in experiments A and B. , . 

2. Method '" ' 

a) After an initial treatment with a known initiator such as 3:4 benzpyrene make 
weekly applications of ., .ypg-icr... p. 

1. whole extract • . * / . • : A ' AAA ^ 

2. fractions of the extract '.I/;..;.:.', 

Groups of animals. ■■ ' : AyA'. 'A‘A >: AA : 

a. In this group an initial treatment with 3:4 benzpyrene will be followed 
with weekly applications of whole smoke extract. 
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. Groups of* animals (cont'd) 

b. The same will be done here with each fraction of the extract, using separate ' 

groups for each. ■ . 

c. 3:4 benzpyrene alone . .(-7.7 

d. controls treated with solvents alone 

e. untreated controls. 

b) Results in a, b, and c will be compared with those in d and e histologically , cy- -vi'b- 
toloqicallv and microspectrophotometrically (DMA) ■ '■-‘•d* 

RESULTS IN EXPERIMENTS A, B, AND C WILL BE COMPARED. : 

' • • jurist" 

The following experiments on lung and bronchial tree have been outlined as a possible "/Ot 
alternative project in case the experiments on epidermis are too similar to projects 
being worked on by others. Or upon completion of project I this work could be continued 
for another three years. \ 

II. The cytology and nuclear DNA content of lung and epithelium of the bronchial tree 

of mice and hamsters. , .. . • 


1. Materials . 

a) Experimental animals . 

1. Three strains of inbred mice with differing susceptibility to lung tumors. 

a. Strain A (Strong) extremely susceptible 
h. " C 3 H " intermediate susceptibility 
c. " C 57 black (Little) low " 

2. Hamsters " > 

b) Substances to be used . 

1. Whole extract of cigarette smoke (supplied by the T.I.R.C.) ^ 

2. Fractions thereof-separated according to the method of Kosak (preferably 

supplied by the T.I.R.C.) 

3. Known carcinogens-20 methylcholanthrene and 3:4 benzpyrene 

Experiments with mice . A comparative histological, cytological and microspectrophoto- 
metric (DNA) study will be made of the effects of cigarette smoke extract, its frac 
tions and of known carcinogens after introduction of these substances into the 
respiratory tracts of the three strains of mice using the two following methods 
1» Method of T.D. Day (Brit. Emp. Cane. Camp. 1954). This is a modification of 
the method of Magnus (J. Path. & Bact. 49, 21 (1939)). 

Introduce the test substance (dissolved in a suitable solvent) on a blunt 
serum needle into the animal's mouth and then pass the tube into the esophagus 
and hold it there for a few seconds. This method was used by Day in preference 
to submitting the animals to aerosols of the tobacco tar as the latter method 
failed to result in effective concentrations in the lungs. 

2. Method of Advervont . (U.S. Publ. Health Rep. 52, 1584 (1937). 

After anesthetizing the animal by the intraperitoneal injection of nembutal a 
fine thread saturated with the test substance is then drawn into the chest cavit 
by means of a fine needle passed between the ribs. The thread is then left 
within the lung. The mice are then sacrificed at chosen intervals and the 
lungs found to contain the threads (in some cases the lungs are missed) are 
studied as indicated above. 

(Andervont was able to produce not only adenomas and adenocarcinomas with this 
method but also squamous cell carcinomas - the type associated with cigarette 
smoking in man) 

3. Controls in both methods would consist of animals treated similarly but without 

either smoke extract, its fractions or the carcinogens. ' v 

Experime n ts with hamsters . A comparative histological, cytological and microspectro- 
photometric (DNA) study will be made of the effects of whole extract of smoke, its 
fractions and of known carcinogens by directly instilling these substances into the 
left bronchus of hamsters. 
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1 .• VT* 1 * , 1 '• * V ' ' , - 1 full tiee technician - 13,600 

, peroanent equipment , V , 1 aninal car*taker 3,000 

research Microscope 12,000 ’’V ‘ ’ 1 full tin* Ph.D. • . 

Micro apectropho tone ter *’“* T * r {cyti ldgtat'i 1 .eytochaalat) 6,000 

complete srlth Laltt Panphot ale»4a. V£KUt lpart tlra aacratary 1.5CO 

U.V. light, Farrand photometer 4 ■' j , , . •.. , , . t!4.iCX 

"> 6. Budget Plan . - MOMChrtMatOr $6,900 .» *V't -'Wi -V *' H ' ',V ” 03 

ily-'i.i.MfM ■ "ivy.- 

\ . t * i ‘ : ‘ ' c_UUk c_I:-, •' ' » : 2.0( 


.IaW 

114.100 


y?Kti\hW :^■ i \ 

m ^ 1•r > : : V •' 1 < _ ! : Pierospacti 


Expendable Supplies 
Permanent Equipment 
Overhead 

other Travel 


' 114.100 14 2.300 

' A AAA X AAA 


r. a, 


y <VDO d . > ^'Scanning'attachment to be weed total for 3 yra $66,900 

'v*V :}V- ,-p intarchangaably with Farr and *\ ! rr / 

'H*d' •* nape.'af terg.^y ■ ' ; V 

For project X - throe years. If continued with project IX - another 3 years, 

• 12 c j&h* 0 * nd S,aff Av ^anfwe Uhiveriity Ithasi of Mlelii * ■ : • 

a. an antixe laboratory td'Be used o*ieluelv*ly , for r ffciaN»rk r ln r t&*' , d*pl? K 

of surgsry of tho Stanford nodical school 
;h. a a&all roc® on tho *»o floor to bo convortod into so anloal rocn 

* ) t *■ i ; *. . . i *' > . ■■, * * * ' , 5 • i . . . : = > ? - 

*4 >ro'*rt or 5ui>}«rt A cowpajMtlvs study of tho offrets of l&ola tnd $4etion&t*4 

' Staff»^soAaul<atlV4-faemtl#J «th dejita; f crf*8l6!«§yrTfHar*4cology and 

pathology sytolojy *%d n»cl*Ar Usa oy&tsut ol virion *t 

: : '» W\ ! . <■ . a j-. • 'Oiwicoe. 


tr&lns 


~ iV.d/s* It* THi cytology and Attcloor CKA cootont of lu^v eptibollun o! tho 

9 . AdSitionaTIttquirwiiant,: bronctdal tr« of kit* and htL-*lt.ri. ; 


5. CVvi^d P5»a Proc*»dar« (Uie reverie tide if addihonit spec* ii needed 1 : ' 

I. , Tn% cytclcgy »nd nucltar D!^A ccnUnt of «pid»rcls In ''srisun strain* 

^ rv’rtic^ of. thi nronraa r^uiro 

10. Addihonal Information [Including relation of work to other proiects and other sources of supply): 

- * ‘Wi J. * iKsrSJT / • 

a. Halation cf werit to'ctheT orcJacta. The work could be related to a project 
to be launched In tlante culture In th*'dept, ‘of furgery In which' huaan ltmj 
tissue ttuld be grown -to h*aeter'* the#k pouche».- Th* direct effect of tobacco 
. astracta and carcinogens on such transplants could be studied. 

If structural changes can be deconstrated in the lungs and bronchial tree, 
they'could be dorralktad srlth ■physiological stodld* of pulmonary function and 
y* ^'Circulation 'tk.^ u»no cy synder at si tie a. 13 (.i'J) i> U' 63 l)» *»trc« 

sbtilmd fro« thi* d«pt ; (surgery; which could b* tvHlvsUd in vitr 4 *{w*t 4 h glass 
, Mthod} in tha tissuw cultur# lab an th# ^um fioct of the radical achbdl. Tha 
; direct affact of «aoka axtraot on such tissua could bt studied histologically 
& CaytoiogicaXly and Bdcrospactxcphotc»atrica>ly (CWA)# » j' 

a* <^ 7 bl*«k (Uttia) ^ V . . ./* • v . ; ; :j 

~Zi - r • - *■■ I ' * - . 

: ' ■ ■ - *; : ■ ; 
U C4Kido«»ata /res cer^tlta cigar»tt^ to bs by th* T.1,8.3* 

7 ^ fr*ctio#»s of this «trect, A 3 , fh, ' ?V ~ .icu-wding to th*r 

- of Kersotr (Prac. An»r. iUsao. C&mw -^4* i -;£) 37 (1954)) 4 If tNr T.I*iiaCe 

s «^/4 p>rsfor to prspir* th#*o fractS^a ». ohtfiln thear frr^*i this 

~*»utt 4 . , - , ■ signature_ %L Victor 81 ch ards y te±Dm _ ■ 

3* CSJTClriOgtrt* a* 2C .T* thy let iUlVtrrw -.Director of Project 

. i * ■_ be 3 t 4 bonipyronji 


i'v: a ■ -r 


.[ f ; 


;.? • • : . ! *v * ,4 

•; > V- 4 / h 

■ ‘ • . • •> . i - a 

" * « J ; / 


Business Officer of the Institution 


Business Manager 


..r /, j __.t /. 
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